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*<^»ami 5x1*1 6gijc*^^-r^ta>r-&^if 
3 ] ¥t9i*iiesA<s«*iB i2~i7 mTtm 

[R*«4] ¥*1fctfll-Vl1fefcftft¥*1fc3lf±lll 
-vSHb^^Sfr-efcSM^^I ~ 3 0>ivf ftAMzfS 

[«#3f6] jfi#tt#^A<3?S:!fcS£«y3gLJJMft£ 

[S#e 7 ] fBatta-T-tf-r > k y ^— * 
kp ^-efc^tt^s i ~ 7<7>^-r^iciatt<Dijis<*sss 

5l8$tt«ci^fti:t5li^i~i O0HVT 
[«*gl 2] »*^1 ~l 0(C^-r*t^lcfHiE(©^ 

[0001] 

»tt^»*ttfc, ttKttM»lljft1£J:l=S4u L**fk 

rw/Bs-h.*******-**.. urn ■ a« ■ *a>e a 
— * ■ a*i>w»«>»B-efijffl**i.*. 

[0 0 0 2] 



(MBES) . 9PM£MflL4lJftfi& (MOV PES) . 
fc«lM£JK?-J|x (ALE2) ««<ftlf& 

[OO 0 3] C*i|:»'Lti£*, £«1Mfli$ 

C:0(^TI*£»CD3g£-A<fc-So 0"J*.l£C. B. Mu r r 
ayb; J, Am. Chem. S o c . , 1 1 5i, 8 

7061 (i 993) izit h 'J jj-^jurt* (W 

TTOPOirBSIE) <D«fe "5 «*«BBttT-*ttffl Lfc 

aiKttjie»t*a)fijffl*^jK.r*v. i_. coivinb; 

Nature, 3 7 0i, 3541 (1 994) 
¥7-5 0 2 4 7 9^«l=iSl,xTlfljF**lTl*<5. L 
frLtttf&t£&0!>¥«1*«SAiafMlt?-li« TOPO?© 

(jut to p<b:fflSia) Hfl)hg7^+;i-ta7^i/ 

h y <7 X ic J3 1+ -5 fS3«(c «fc « T*Dft*lJi£ 

ttf?^<DJErai=flJ|5lJ!><& o fc. 
[0 0 0 4] -7j, f>h*'n-Kft*i*i4a#*i 

l£V. Chech i kb ; Langmu i r, 1 5i, 
6 3641 (1 999) lz\t. A I d r i c h*tfr£>" 
S t a r b u r s t " G>iS«T? rfT|g<D7K U 7 5 K7 5> 
(PA MAM) T> h*U7- (Sg4t£tt, SSttf^fil 
42 15. 1#fl=6 4gfl)MTSy»S*t) <7>m 

W7 5 y *a>-SSXt*±SlS£ 3 - > t" k ?p/<>8 

£A<y ^j#oA<c^l*pI^ttlcg^]gsF<b LT»*a n 
-f KttT-*BB**«-r*4:****i.r^*. fit. * 
K«*<»*^-Jftj|H=J:*J:#ji.6*i.*5 1 5^-y 
y-h;U ( JUT n moists) let— > **-r««WJlW3W 

tlSitfw (Valence band) fr&fesi^ 
(Conduct ion band) ^OWT-fiiSl-S 
•S<«**tt*Il»i:»fcf, ^fcc<©#^|zj:*a 
ffiWJSPAMAMfV K'J V— £¥##ffifiM&T(& 
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[0005] K. Sook I a I b;Adv, Mate 
r. , 1 0#, 1 0831 (1 998) iHIEtf^ 
4Hktt(DTS.S&&i%P AM AMfc -61^1*^3. 5l£tt 

£ ^ * ttr s m&oiziMti ;u^+ ->^s £ *r & p a 

MAMf> K'J^-tfiS^b* (CdS) Sf&& 

cd-saffttt?£$£ft£&tte£»j£-r«it 
omra %$j&ft^(D is<si±<o £ r-iiffl Ji ?$m $m ux n 

fee 

[0006] Z. BoS>;Chem. Lett. , 11 
971 (1 998) dl*. Z>* — *>)l>7$'(ts \~lZ*J\,jj 

(-sh) fc<5iM*s?*ji/:7-<' (-s-s 

[0 0 0 7] fVKUT-^t^lOCMirLT, 

(Site Exclusion) J&S^M. K a w a 
biChem. Mater. „ 1 Ot, 286 — 296 
H (1 9 9 8) l=*ft**iT*»y. 7!>^-53&g£¥»tt; 

®f=iBte $ £ c i i*r- # an -o fco 

[0 0 O 8] 

frxuztitzKDX'tov, *«>±gttf*¥*{*t&A&« 

[0 0 0 9] 

fS&^roiBfi^-t LT^ffl-r-Si:. 

«*ifc«R^<D»*tt, *hkj£& sic. 

[0 0 10] S|l*>*S§lj8<DSBI*, 



2. fi$Mfc#^i=«fc*ete««&j6£fraia**t? 

c t $tttt&*-«ffTE¥*fMiA&fkf(l?0a££9L 

<D4^lC#-T-5o 
[0 0 1 1 ] 

[SSH80>3St£O!>flSJIS] *mwiz&i-tz>m 

A. Tomal i a £> : A n g e w. Chem. In 
t. Ed. Engl., 2 9i, 1 38-1 751 (1 
9 9 0), fc<5l*te*fr* : it¥. 5 O^. 6 08-6 1 
21 (1 9 9 5) iC&^&ft-CI^'Sl^Jb^-SH y p e r 
branched polymersi: JSffr £ ft 

t)<ztiizmm-?z>o m i ic^sfi<)ir^-r<fc5iz % ax^s 
[ooi 2] *mBjuzmi^*iz>m#mm-\t. *<j>z? 

IP*.. 0iJtL(*G. R. Newkome 
t>; "Dendritic Molecules:Co 
ncepts. Synthesis, Perspect 
ives" :VCH Verlagsgesel Isc 
haft m b H %tfl] (W einheim, Germa 
ny, 1 9 9 6) (DA 1 O Hdi5ti£ *lTl>& <fc "5 
^Convergent f#h."5fi#llfi5fca8fllJ<B 

[ooi3] T> h*p>i*-flsic, »®±r=*JSS** 

< £Mf& (&-5LM*< : We d g e itn?lSK 

S±*»^ffi (LBJK) <D«J6W?EI=«fey P. M. Sa 
vi I I e <b : J . Phys. Chem,, 9 9§, 8 
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2 8 31 (1 9 9 5) fC«£-a?*lTl*4. 

[0 0 14] m 2 (cilxttol-Tri-r £ 5 iz % Kn ><d 

(DG. R. N ewk ome *m<DJ$.SlzmM<DMm&. 
#J*_l£. E. Buhleier»=>;Synthesi 
s, 1 9 7 8*£, 1 5 51, &<6lM*E. M. M. d e 
Brabander — van den B e r g £> : 
Angew. Chem. Int. Ed. Engl., 3 
2#, 1 3081 (1 993) \zm&21xT^Z>#*)7 
P tfUW 5 >«3a. C. J. Hawker*; J. A 
m. Chem. Soc, 1 1 2§, 7 6 3 81 (1 9 

90) izm^£*iT^&7n<j'<>z;ji>JL-^)i>m&. 

A. Mor i kawa£>;Macromo I ecu I e 
s, 2 6i, 6324-6 3 2 91 (1 993) , T. 
M. Mi I I e r b : J, Am. Chem. Soc. , 
115§, 3 56-3 5 71 (1 993) , C. J. H 
awke r ; M a c romo I ecu I es, 29 
^, 4370-43 801 (1 996) , A. Mori 
kawa;Macromolecules, 3 1 5 
99 9-6 00 91 (1 99 8) 3? IZffi^ftT 
m^mmtf 'J x— T-fr'r h>«3£. C. J. Hawke 
rb ; J. Am. Chem. Soc. , 1 1 3i, 45 
831 (1 99 1 ) l=«#*2h/Cl***»i£#y XX«r 
^U^3av E. Ma Imst romt>;Macromol 
ecules, 2 8i, 1 6 981 (1 995) dffi^ 
$+ITI>^tKU [2, 2-fcfX (tKP + ^WW ^ 
P fc?^->Bt] JSilL A. Morikawa£>:Poly 
mer J, , 24#, 57 31 (1 992) IZ$g^-£ 
JiTO&tK'J vP*+J->*ti£> J. RooversS; 
Polym. Preprints, 3 3^, 1 821 

(i 992) ^r$g^■^^^rt^*7K'J^;^7Kv^>«3t> 

G. R. Newkome£>;J. Org. Chem. , 

5 0§, 2 0 O 31 (1 9 8 5) t^S/H U 
i-f^7 5 K«it. HaiBLfcA I d r i c htt^TfT 
IR(DPAMAMf> K'J-7— tig— <D^'J75 K7S> 
JftSlu fc-SlMiM. Jayaraman£:J. Am. 
Chem. Soc. , 12 0§, 1 29961 (1 99 
8) IzfBftSp+iTt^-BBBWlS^'Jx— r;u«a % H. I 
h r e £> ; M a c romo I ecu I e s ,~ 3 1 3£, 4 

06 11 (1 9 9 8) Izafi-aF^tTl^IBIttlSTK'JXX 

— rJMBJS. «HB*»«*0x— r-;i,>rh>«a % mrlB 

H. I h r e &lz < fc£fi§toJ£7K'J x^T-;u«ig^A<»* 



H. I h r e 6l=<t*lBIIS*7t? , JxXT';U«liaE*3&<J:y 

»*l<. *-et»BtrlB/-K l J^>^x— ^;M»isa&£i> 

l*WE*»*7KUx-^;u>r h >«£^(7>^#&a£«£ 

y*L*ttir**-r* i ba)3&t»=»*L<. 3, 5-^ 

x— r;HIUtaW«t»*LL^ 3, 5-v**v 

^<7)^3t^ii3i**L4ig^*<fcyi^i3W*Liv 

[0 0 15] LI^tKUK>v?;ux— t-;u^> K 

(1) , »2*ftr**TE-*a (2) % &tf!fl3t* 
tt-CfcSTEHttSC (3) fcfc-flS:S (1) 

~ (3) (cfcixTLI*^^-^;U/-K-<> h-SfgS^a 

[0 0 16] 
[ftl] 




[0 0 1 7] 
[ft 2] 




[0 0 1 8] 
[ft 3] 
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z <d <t 5 «: 7 * - -h n, h buss l £ =rr s y * 

>i?;n-f^f>KP>li, 0>J^.lSWai<7)Z. Bob 

^ttrtiKOC. J. Hawkert>;J. Am. Che 
m. S o c . , 1 12S, 76381 (1 990) tfc 1 

k i=» l x ftm £ 1* s *mm&s.fc i- * y x- & 

l*\ T^-T. 7hX7-r^ (PH 3 ) -*>7./U->> (A 
s H 3 ) $0>Iffl8$1 5S65c^CD7X*{b%. 1«75 
>^2if»75>3ICDStt*f?t£*i-&75>gU TSHt 
■7- h >) 0l*2f<DTVitmm. 8Mb***>-tr U>-(b7X^fc 
SlM* J 7 1 yWMb7k5il^(Dg8iSmi 6 &7ci!t0>7Kiit<b 

Hi. ffi-fb-T- K u 0 Afc&iMi-fe uMb^ K 'J OAfroi 

•b^5h\ ^*:>7>&7>^ = 0A<D.J: ; 5S:BiHbSiJ3? 
#3*(f A^-S^SMMISJSf*, 0>lxl*N, N- 

;umi§S<J*T% JS^fcigS (»iJxlS7k^bTi-hU^A. 
7KiMb;b;uvOA^<D&g7kf*Hb1$!k ?k^b^- K g OA 
-*>7kKib*> y -)A?©^tt7^* y s, BtM^- k y oa 
•^K&ayOA^oTyuay&B©^^ kui^t 

5 ^^If^v-f V7P e;UT 5 >„ 9-BBNf(D3 
$RTS>. tf U V>^4-vy ^;UT5/ f'J V> (D 

map) «a$s*«»£{bd*s«) &ftmz-ex?it> 
*t-5. -<D±i^r. i^si-i5L:r3o~i 5 ox^mmzm 

3feMitfcs^(*Kibic <£ y L-vr l^^-ici*. 

[0 0 19] **B^T-ffl^^ffi»tt»^(*. jSttlKtt^ 
■C-fei)ISyicfcLxr-?-0>»lK«jg|-$lJKI*'EfLN<DT?. 5S 



>KP>T-fc£J§^T't*CDmftSStl;ftJ|gf*fc^o ^> 
h'P >£fflt^-5i§'E3 0)1£ft$!l£ LT, »»1~5, mm 
tt^jSW^ttfrkfi^lXlil -4. W=ff* L < 
1*1-3. It!fftL<li2~3ttS, 
[0 0 2 0] *HB^|cfc^T»^L<fflC^*t-5S»iK 
»^(0S4^iS^*l*. 250-30, 000-Cfc 
y. *?£L< 1*3 00-20, 000. «fcy»^L<(* 
3 0 0-1 O, O O O, SICjff ^ L < (*3 O 0-8, O 
00, S*S?*L<I*3 00-6, OOOffe^ S» 

*m.m^g>&$>£. *&BA<DgffijX'&z>*mt*t£ikm. 

W%L^<D&m\!£tt*<Ditomfi<*+ttttd:Zm-§;t)<3b 

[002 1 ] ifi»tt»?(D»?t»tli, Sfi¥*D# 
MMwtSW^iM n £<Dj±Mw/Mn<Z>fil<h L 

l\> S»K»^<7>^fi^u:^fi»^(*. fix. 

l£Sit##T> ^CMALD I -TOF-MS (M a t r 

ix — assisted laser desorpt 
ion ionization time — of — f I 
ight mass spectra) {::<£ y Jff3lz3H 

[0 0 2 2] aa»«»f<0*7*- *;UtK-<> hffllj* 

finale* zov, *<D^mm&i*mw&*±ft<Dm 

flti£<!:LT[*, mlffi-jtexe (1) - (3) 3*: 
JlsSs 4-^ V^P t°;U^x -;US. 4-tert-7 

S7i^l/Sfi, 4-> h^v^x~;uS. 4-Xh^r 

S/^x— 3-> h^v7x-;i/S, 3, 5 - v> 
X— TJ^BZ 4 eicSS^ Ltr ? x x;uS^CDT;U=i ^ 

P P7i-;H N 4-^ r P z E^x — 4-3— K3> 

x - ;US^0)/ \ P y ? x — 4-T-trh^r 
V^x-JbS, 3-7-tr h^rv7xz^ 3, 5 - ^ 
T-tr h + v7xz;bS x 4-7^7 UP^^t*v7xz 

3-7^7 'J P-OUtf-^r^x— ;uS % 4-^^/7 

UP'f yi/Tl-*^ z? x — ;uSH(D7 ->;usa» ^ x -;ug 

<DI*. 7x_;H, 4-^f;i/7x-;uS, 4 _^ v ^f 
P t°;U3?x— 4-t e r t-?fil/7xz;Hf 

(D7;U*;UB&^x-;Ug^ 4-^ h + v7HJl 
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3 H + v7i-JI/S, 3,- 5-y> h*v7i 
-yH^T^a+vSlS^i-^il, 4-T-feh 
+ ->7i-Al. 3-7t h+v7i-yH. 3, 5- 

vr-tr h+i/7 1 110)7 v;iilgi7 1 S 
^•efey. *7?4,^i-;l-S. 4->f;i/7i-;Hf 
(DTVu^f-jhs&^x— jusgi* 4-* h+->?i-;u 

S, 3-^ h*->7i-JH. 3, 5-y> h*->7i 
-^Sf©7^a4>>lt»7 1 =;u»H»*<si=ff * 
L.L\, 4-t'-;i/7i-;H, 3 -f-JI/7i- 

JUS, 4-If-^7i-Jl/S, 4-7^7 'J U<<)\,**r 
•>7i-JH> 3-77'J P-<^t*->7i-JH> 4 

•s^*«»»«fi=*f *7x=^»«i*. sambas 
s„ 

[0 0 2 3] *|g^l=te^TI**'S:*«»aa)S»i«» 

iv, etui*, ns$i 5x1*1 efe7tmit-&m7imiz 

[0 0 2 4] ncfc\ CCff5 7t-*i^-f^ h"g1ig 

MIB-figS (i) ~ (3) i=&i*-ci±74— 4j;i"K<f > 
(=IS* LfcJf TBcfc LTO ~ S®<7>mm&£-fr LTftiiS 

^) . mnm? (^*x— t^hs^x!**.^-?* kjs 

ftmea?*— Jul***? > hfltS'ldtftLTivctttb 
tf'T > (-WfigS^A^y 7*- *^7K-< > httgs-?- 
S, *X7^>S, SIM**;* 7 KSfP 

i*, ^-tie#*<3»iKco7*-*;u7K'r>h«ati:'a:y 

■5 •&<> 

[0025] ^SBSmi 5X1*1 6fil7c*^^-r-5» 



i(-NH 2 ). 2^75^8 (— NHR : {1 L R f* ;< 

^vuSv i^n<». ^ptfjufi, 7i-;H 

iSRTSyS (-NR1R2; &LRl;&tfR2|£ik£fCj(7 

yuSs x^;u» N ^pt°;ug. :7>vuS» 7x=;i**s? 

^i/S«a>a*$#eitts. i a*x7oi (-ph 

2) . 2jS*X70i (-PHR) . 3«7HX7-f > 
S (-PR1R2) % 1 »X7-f>t*V KS (— P H 
2=0) , 2jR7M.7<r >a-4r~> K£ (— P H R = 
O) , 3«*X7-f>**J/Ktt (-PR1R2=0) , 
1 i»7tfX7-f >-trU- KS (-PH2=Se) , 2$* 
X 7 U— KS (-PHR = Se), 3«7hX7-f 
>-fe U- KS (- P Rl R2= S e ) motj 

^wjismisi suss****-*-**!**. *is c- 

oh) » /f;n-f;H (-0CH3) , 7i-;n 

— TJUS (-OC6H5) , •f3)\,7$*is)\,& (-COO 

h) «®lfeftft**lftS, juuft^htt (xi*^*-^ 
S ; — S H ) , *^;u*jl/7-r KS (-SCH3) . x 
f AX;i/7^ KS (-SCH2CH3) , 7i-^l.7 

■< KS (-SC6H5) , KS (-s- 

S — C H 3) , 7i-;i/V^7-f KS (-S-S-C 6 
H 5 ) . (-COSHK (-CS 

SH) . l>y>8S, ^>f - hS, <fv>s*- 

*>7*— hS, =f-*-h)\,i^*— hS. ft7i>S?(0 
fi!ESS^*tffiS, PH§|C-Se*n -SeCH3, -S 
eC6H 5> - S e - S e - C H 3 f ff)-b U>tt tffiS 

>t+vh'S, 3jR*x:7.< Ka«a>y 

t«6»«<Djiwa» 1 5 rag* P'-'U 
mmmmi emjzmz-SG-tz-gm&X'ibv. *xt3 

m**Z7<( >I« 3«»7txX7-0^4rV KSH<DU >^ 
[0 0 2 6] ^l=»*LL^7*-*;^7H-<> httgS^ 

x-x;u«j£**-r^mrl5i£ (1) ~ (3) cfeutL 

A<j*;u*^hS (-SH) tftSft-Jlf^KD^ 
8* fcaiMiTiSiC (4) fitf (5) lzUM<D*X7 ■< 
>m & 7 it —h )Vt$4 > h«jg i: "f -5 4? 'J K> i?;n- 

^f^jg^w-r^^^ kpx Tiasc (6) (7) 

jtir-T-STK'J'O'yvux— ^;um3g^*-r-S>r> Kp> 

[0 0 2 7] 
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[0 029] [0030] 
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•trBS^-f-S) lis 0"J*.I£, h'JX (3-tKP+y^P 
•Sh'JX (3-tKP*y^Pt» TtxX^i-V^^v 

•So 

[003 1 ] ^|:7|,^7<>f> Kn>S*»***l= 

IH»**lM«!ftl=J: y»«?LA?>-rtMi^lCl±, &3fe& 
[0032] *)\,1iZf ^g^fc^Z? 4 B$ft£*l 

^Tt% i&^zi&cxftWi&fcM&ft-f zvtfm&L^ 
±\zmM2tix^tz^t><. 'ji/Mt$ioi9)n$fi 5 

[0033] cflfttt?] **B«>¥iiM*ttftjB!M&* 

I*. ttfttt 3%*- 4 * o >£>mmf$.tfLft£? 

**Hi*3i*n~**HiJ«©*-e* y , 'mm i so~i 

OOOOnm. Jf * L < I* 1 80~8000nm, MCl 
fi$L<li200~6000nm, JlifcF^ L < 142 2 
0 ~ 4 0 O O n maJSO^HTJfc-S. 

[0 0 3 4] *j6Ha>¥«<*£Aiatttt?ii, *»i*ta 



§,#SiH**Sii*i*l*, 

i^*i-ct**>r» i2t«37->> 

i*<D&«l4, SffiltStLtl^^aOnm, 3tCD 
KilK^Jt^CDmffim^M^ttcD^T?*?* L < I* 2 ~ 1 
2 nm, lEIC*f^L<(42. 5 ~ 1 0 n miStfeS, 

s^iccfc^n^ h^x nw»ft.< LMi^-izi*. m+m 
*&®i8t (afm) iz^zmrnvmrnx 
*mim&iznm#mm<DM&L#mmm&M?i--§!:t>i*x 

[0035] m*m&m£k*&<»n&#*f;tewi&<D¥-)ta 
mrzts frfr&ft*;&&.x-Z>z£X'!&mt-t$>§£i>t<D 

jRft'H^^fti?F-t±-5ctA<T?#Sii^7!)<fc^ 0 fcfc, 

I*iiiLt±3 0%^ t 
L<l*±2 0%)ai*k Mlcff* L < l*± 1 0%JJiWl7fc 

tomiz* «ft%&sfi£K < -r * i 

[0036]. A] *ftlll=£l*«¥«{fclM 

SSf»S^lc^S^^^(*^ B B B JiiijjElcli4#lc$ij|gli<i:^ 
*<, 2-1 7&7c*£li-frtc7>T-fc3c7>j!)<W 

Si, Ge, S n^CD^Saami 4S?5cmcD^«:, P 
(»'J» f©I«a$1 5*s5c*«>J|U*» Se*>Te 

mommmmi ernvtmomw. s i c3?<Digg,c7>js8i 

SS1 4«E5c3R*^&'5:*ft-&*l. S n O2, Sn(l I) 
Sn(IV)S3, SnS2, S n S, SnSe, SnT 
e, PbS, PbSe, P b T e $©SISS$ 1 4 SSetc 
SRttSfflaSl 6fll7C*<V:©ft^«l, BN, BP, BA 
s, A I Isl, AIP, AlAs, AlSb, GaN, G 
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aP. GaAs.GaSb, I n N. I n P. InA 

s. i nsbfosiifi 3m7tmtmmmm^ sm 
TtmtcDit&fy (**lm*mi- vm<t*&®*mm . 

A I 2S3> A I 2Se3s Ga2S3, Ga2Se3, Ga2 
Te3, I n203, I n 2 S 3 . I n2Se3, I n2Te3 

mommmmi zi&jtmtmmmmi emytrntoit^ 

fy % TICK T I B r s Tl I m<r>m$&U% 1 3 M5t 

mtmmmmi im7tmt<D\t^m. z n o s z n s. 

ZnSe. ZnTe, CdO, CdS % CdSe. C d 
Te. HgS. HgSe, HgTeSMiill 2 IS 

jtmtmmmmi em5tmt<Dit^ '(**lm*m-vi 

»<b^»^»<*) . As 2 S 3 . As 2 Se 3 . As 2 T 
e 3% Sb 2 S 3% Sb 2 Se 3 . S b 2 T e 3. B i 2 S 3. 
Bi 2 Se 3 , B 1 2 T ez*f<Dm%im.&~\ 5Wi7tmtm%l 
«J&1 6«s5c*&GMb^1*L Cu 2 0. Cu 2 Sel0S 

mmmi iMjtmtmmmmi emjtmtoit^^ c 

uCU CuBr, Cul, AgC I, A g B r ^<DM 

mmmi i mjtmtmmmmi im^mtay^m. n 
i omnmmmmi oi&Ttmtmmmmi em5tmt<D 

it^fy). CoO. CoS^(DSiSg9l7cIi:@l8i 
mi 6«OT*iaMb**k Fe 3 0 4 *(Dtt1btta. Fe 

swfommmmsmTtmtmmmm emjtmtoitt* 
Mn 0wfcDmmm.m7m7tmtmmm.m1 emjtm 
tcDit^ty. mos 2 , wo2W(Dmmmmem7tmtm 
mmmi emjtmtcoit^^ vo. vo 2 . Ta 2 o 5 
mommmmsmjtmtmmmmi emTtmtnit^ 

% s T i 0 2 . T i 2 05. T i 2 0 3 . T i sOgWfCDMit 

AS. GMo^-rtiX'trnfrui^ . Z r0 2 

wtommmmiMjimtmmmmi em^trntrnt^ 

1&U MgS, MgSe^|(DSa8Sm2iS7f;^<!:^^*B 
1 em7tmt(0\t^m. CdCr 2 0 4% CdCr 2 S 
e4, CuCr 2 S4. H g C r 2 S e ^<Df})V^ flsT* 
tf*;HB. **LM*BaT i 0 3 **<*lf &*L*. ft 
fc. G. SchmidblAdv. Mater. , 4 
4941 (1 99 1) IZ^^^Tt^* (BN) 75 

( B F 2 ) 15 F isA^ D. Fenske£>;Ange 
w. Chem. Int. Ed. Engl. , 2 9i, 1 
4521 (1 990) (C«ft-$*tTl^*C U146S C73 

( h'JX^;U7txX^^» 22 <Dcfc5lC^g<D^£*l,T 
t^**ilH*^5X*««-*IS«l=««aF*t*. 

[0 0 3 7] ^Jh,&(D5**ffiM«Cfi5&*a>|*, 0!J* 
If S n02, S n S 2> SnS, SnSe. SnTe. P 
bS, PbSe. PbTe?(OSMSl 4i?c*i:S 
SSSmi 6&7E^t£(JMb'&!teU GaN. GaP. G a A 
s . G a S b . I n N. InP, I n A s . I nSb§ 
(DWX-vmit&ty^mW. Ga 2 0 3 , Ga 2 S 3 . Ga 2 
Se 3 , Ga 2 Te 3 , I n 2 0 3 , I n 2 S 3 . I n 2 S 
e 3 , I n 2 Te3?OTOSl 3 &7cit <>: 1 
eWkTzMtOitSfy}. ZnO, ZnS. ZnSe. Zn 



Te % CdO, CdS, CdSe, CdTe, HgO s 
HgS. HgSe, H g T e «<7> I I -VI«ft*HB#» 
ft. As 2 0 3% As 2 S 3 . As 2 Se 3 . As 2 Te 3 , S 
b 2 0 3 , Sb 2 S 3 . Sb 2 Se 3 . Sb 2 Te 3 , Bi 
2 0 3 . Bi 2 S 3 , Bi 2 Se 3 . B \ 2T e z^(Dmmmm 

1 smTtmtmmmm emTtmtoit^m. ntaowt 
it^zismvz r o 2 %f<Dmmmm4M7tmtmmmm 
1 emjtmtcDit^^}. Mgs. isa & s e m<ommmm 

[0038] dtl^O)*"^. Sn0 2 . GaN. Ga 
P. I n 2 0 3 . I n N s I n P. Ga 2 0 3 . Ga 2 S 3 . 
I n 2 0 3% I n 2 S 3 . ZnO, Z n CdO, Cd 

"CI£Sn0 2 . I n 2 0 3 , Z n O s Z n S. mTlECDBMb 
«J^;EI::»*L<. *ttZnO, a&*^f*liMH<Z>» 
»*L10 «>Z r O^CD^bft^S^ffilig^fi 1 ^ 
l|X«li/^^ttffi'ei*Iffi4 O O n mfti£T?fc-5^ S 

$g 0 B B ^co^¥i$i«iS$*S§0^a>ffiffl-t?&§o. 5-3 

0 n mgS ^-T^Z<t -C^S;j6S{|lJlSi|R3g;4fi * <fc y fi 

[0039] *ffltt(cfiKttRra««t*a>ifi«(=fl5* 

S^t^GaN, GaP. GaAs. I n N. I nP 
HO>m-Vl£fc*to¥»{*. ZnO, ZnS. ZnS 
e % ZnTe. CdO, CdS, CdSe. CdTe. 
H g O, H g S3?CD I I - V I JSft^4*l*SW*. I n 2 
0 3 , I n 2 S 3 *A<Mf1?*y. *-Ct¥»(*ISII©tt 
S(DftlJ»tti:*3fcflB^&»i8«:a>l*Z n O. ZnS, Z 
nSe, ZnTe N CdO, CdS, CdSef(DI I 
-VI*fc*»*»»T?fc^ WcZnSe, CdS. 
C d S e %£ti<^OEtfyV\*^lz&mizmi^Z>tlZ>o 

[00 40] ffimvm^Ltz&m<D¥mt*t£&<Dmrfiiz 

iSSgJteKT)^!*) <t LT^J^tf A UMn. Cu, Zn. A 
g. CK Ce. Eu, Tb, E r ^<D7C^^iPK.T t 

SSS ASTI*. W^-l* A. R. Kortant>:J. A 
m. Chem. Soc. , 1 1 2§, 1 3 2 71 (1 9 
9 0) fe*l^l**S^I^5 9 8 5 1 7 3^fB (19 9 

9) (zffi^$Hr^^<t5(c, to^mtt&vm-a 
^I4?ast§i«t^s (=iy) t9m (i/x;u) 

^^>^^l^i^^=iTvx;uaigi:-r^i:. K=iT^iS 
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<o* Sfli-r s - £ ic * y x^^-w^BiSMt u 

ll*B^<Dtt»***m*<WB*l= ££S£ L < ft IMS 

[004 1 ] A^*S/x;Uz»38lcffl^&*t-S^8(i*jB 

/<;K7«g|CD/^>K^V^^<;^S3 0 0K 
(cfcL^T2. 0S^tP;u hJ*LtT?fc£ta>. #J*.liB 

BAs. G a N^G a Pl?(D I I I - VK^ft^i 
t$U ZnO, ZnS % ZnSe. ZnTe % CdO, C 
d SH<DI l-Vl^b^^^i*. MgS^MgSeS(D 

&£¥»(*SiilifiJ?El** BN, BAs, GaNUCDIII 
-Vfcfb'&tt^aii** ZnO. ZnS. ZnSe. Cd 
S«<DII-Vll£fc'&tt¥»<*. MgSs MgSe^S 

^am2^5cm<!:ss«smi 6ik%x£a>ft*4fe«a>/< 

)\,<?tf.M<D/*> K*v^^iaS3 o o Ktcfcixr 2. 

NL BASs GaN, Z n 0 % ZnS, ZnSe, Mg 
S, MgSe*©;<JW*ll©y<>h # ^*;^ilS3 

ooKizfci^2. 5i?^i/ h]*i±o>4><D-ca&y, lb 

[0 0 4 2] ««no¥*1«ttA4:{«:l=ffll^&H«W= 

■TSi:, CdSe-ZnS. CdSe-ZnO. CdS 
e-CdS, CdS-ZnS, CdS-ZnO§tfflf 

;i/*^h-n--^n/0, i h- n -7$ 
i ->;urt:?h-n i-y;u*j 

^ h- n -irti>m<D*)\,tiZf h7^*>I, ^^x 
S— )^ jlS —)\, % 4-tert-^ 

fJl/ft^iy — ju^cD^Tf-^xy — S*** 

fv;i/x;i,7>r K^v7;i/*;u;i7^ Kg. 
;ux;u**vh\ vx^;ux;u**v h\ v?^;ux;u 
**vh\ v^+iwux;u7t^>K\ v^^uxju* 
h\ v^riwuxn^^-v K3|cDv7;u*;ux;i,7t*^ 



h\ y?f^yX;i,7>f h\ v^v;i/vX^7-f h\ 
vt^f^vX;i/7^ h\ yfv;i/v^7>f K«0>2/ 
y;u+;uvx;u^>r Kg. ^TTT-tr** K* 

TiE-«g5e (8) 

[0 0 4 3] 

[lb8] R — (OCH2CH2) n-SH (8) 

{iu -fiss (1) rcjsi^TRttTKisiiiT-xtta**! 

OJ2TF0>fltfls**X x^;ug N n- 

jus. ^+v;uS. jf^^u** y-;uS. 7x-ji,S 

*>) s*u nf*a««sarg««-ca&ya»2*n 

Ii2^n^4 0gt, ICff*L<l*2^n^3 08 

(b) 'J>**pfb-&tt- ■ ■ h 'JX^^TtxX^^r h 

y ^^^U/txx^-o. h y ^v;u*x;7-f >. hy*- 
<7T)isfc*7>( h 'J fv;i/ta7>r >^co h ut;u 
+;b*x ? -<>g. h'jx^;u7txx^-r >:t*vh\ h 
y ^T;u7txX^o^i-+v h\ K y ^*S/;u*x:7^ > 

**vh\ h'J^-^^U^X^-f >^"*v h\ h'J^rv 

;i/7txx^-r >^-*-> KUcD h y t^i^u^x?^ >^|-^ 
>r hW«*X7^ >fc£^f*^#J£*x 

(c) B««#1b«ttl- • ■ t 4 'Jv>WJ>$(Dl 
*****UHb«liK MJ>^7S>, h'jxf;i7 

^f;i/7 5X h'Jfy^7 5> s hU7xz^7S 
>f;i/v7i-;i/75X ylf;i/7i-^7 5 
h'J^>v^7S^0 3^7S>i, yXf;i/7 
y^l/7 5X y^*y^7 5X v^^^^U 

75X yfyyi/7Sy, v7x-^7S>, v><>v 

s >^<o 2 Wlt s ^y;i75^ ^-^^;u 

f^l/7 5>, Kfy;i/7SX ^++ffy;b 
t^9fy^75X 7i-;i75X 
S >^(D 1 JSST S - h y p=BS K y x^;u 

[00 4 4] C^^^J^Lfc^fffiiWiBfiL^cOd^WSL 
l^<7)li. >JI/^3^hX^X 1 -*Jlt>Zfh-n-Zfn 

j^tcd^^u^^ h7;i/*>i, ft^i;- ;k 

f;ift7xy — ;k 4-t e r t-?fjl/ft7i; 
-J^ft7iyHl/iHt, yyf;i/X;i/7-f K. 
yif^;^-f h\ v^^^x;u^>r K*<Dtti)MR& 
8 J^iT(7)vT;u^r;ux;u^^ Kg. y>f;i/X;i/**y 
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JgK*&8&T<Dv7n-*^X;U**:> KSWaflEfte 

h <)*<7?ji,**z> 4>m<Dt&mm&2 4iaT<o 
->h\ hy ^;u7t>x 7 h\ mj^*->;u* 

^O^yK, h y ?J-^;i/*X 7 -r K* 
(©^Etm^J 2 4 felT<D h U 7;U4n>U*X 7 -f V K 

y— 4-t e r t.-^f^ft^i/- ;i/5fl)f* 
x;u**v h\ i?^^;ux;u7h^r-> K^cojggtitfa 8 

Tc7>S?7;U*;UX;U**v K3S^<BSSSi$*r<b^«!l, h 

Ht&l 8\>XT<J) h U7ilH*^7<Vg> h'Jifyi/ 
.^X7-r>7|-^-> h\ h'J 7fUX7-fyt*v K, 

>-f> h iJ7i-JUta7^yt+v Kt¥<D3H?Ms 
*X7-r >&&iMtj£mm**7 KWto'J 

[ o o 4 5 ] [¥3ltMgJlje*M& ; ?- coSSSii:* ^] 
rj£s-tr;u&j <tn?-5*0 r-fcy. 0ij*.i*b. s. zou 

t>: Int. J. Quant. Chem. , 7 2#, 4 
3 9 (1 9 9 9) izSa^Jh-Tl^Ta^-efc-So SHJBtt 

(b) gft»«ttJS*4$l^S<0^ffl*^!gtt:l=SEALTIIS 
ffij$ft$1±*73^ (JilT, KV— ^ati"?*) T-fc 
y, 0iJ^.lS|iriH<DKa t a r i Cg<DXiRI-S^**tT 



V - fc It 5 fcffl T- (OSiSSJSSWili^SJS 3® £ 
L <*!»■*■« B WC. *»<*«Jit5E*l=a«HS:iBtt 

MtLtii, liriEco h y 7;u+;i/7^x7-c >g, Misco 

h y 7,»U*VU*X 7 -f Kg, Kt^I*? 5 

f h7fv^7;y> ^++t-f->^7 5 t?$fv 
^75>lf©w-75/7;i/*i>S > b51B<DvT^;U 

topoHco hyrvu#;u^x7-<- Kg-\^# 

(c) mrf30>*-V t-V-Z f i£kmi&L<D¥m&1fc£kl&3:$ 

P. A. Jackson; J. Cryst.Growt 
h, 3-4#, 3 951 (1 968) „ 

lis V)is-?ji,)£tm£*ix#m£*iz>zt*,t>z>o 
[oo4 6] mm3^a>%Ltt&3kj5mz&m-s!mtj:¥m 

»tt5E*£**f**lt4:» JR*IS*1 5-1 7«?^e, 

mm<t>*v s v— r^-ei*, 2?>^;u* Ks^yi 
^juffiiatl«>*&&Jgg<t, -tru>*t*^ hy:*-*^;u 
t>x7-c h y ^;u/i»x-7-i'i/^a)3^/Hx7-r > 
gu:^«£-t*fc£0>-\st:x ( mj *^;ui>y;u) 
-c K*©AAay= K7c*^b^i:^TOPO*T-SJ*: 
*-tti.^£A<*?®lcffl^t>^5. ItrlB (c) <Dj§ 

mi*.fcX'mz.\imts.$&&M&?z>i§i-£iz. l. s Pa 

n h e I : J . Am. Chem. S o c . , 113 
m, 28 261 (1 99 1) (CfattOTltigEfactTKigtt 
'J ^ 0 A i: $ x $ / — ;u * $ 1* ^. *S 

tt€*tmi4T?SJSjSffil-;tALTt.aL^ C+i&Hi^ 

I*. aa<c#«*a*ffl^T»*(=Lr«fflL-c*«M5 

[0 0 4 7] ^»{*nK»1bd«B&«i:«Ri1±3c*$*1bd 
%l<D0iJt!: LTlis yif^7^y9A*y-n-7f 

O ^b^ y * -> -7 A*c7)S 2 &7cfftc7> i?/ \ P >r ><b 

m^t^^> (iv) , mmit?$> (iv) ; raao 
<b^^f> (iv) ^»jgfflSm4Si5c^ro/\nyMb'l&u 
^ttft/^iJ^A (II) , E^b/^v^A (IV) . ~ 

*<bA-ti?>!7A (id , (iv) . -a 

^<b/<-*-i?-5A (ii) » raa^-ib/^v^A (iv) , s 
mt* % ^*ji> (v) , jEAib^^^ (v) . sat7<b 
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(v) mommmm sm^rna /\py>m 
=*<b?PA (iii) . = 3/7-lbOPA (in) , mt&it 
^'JzJt^ (iv) . esA-lb^'J (iv) . ma^it 
^e'J^t'v (iv) , esi&'fbS i/^xt-v (iv) . raa-lb 
*>^f> (iv) !?cDJi}8S!&6B^iit<DMP>r:>'tb 
ft. =ttfl;v:/#> (ll) . -JHb-?>:tf> (ll) . - 

a^-fbvi/**^ do 2§<Dm%im.?57m5bm<D'\nfi, 
it®. -mit& (ii) . =mtm cud 4 =jub* a 

I) . =*fb» (ill) . X3 0<b» (IDs HaOlbS* 
(in) *<0JH«9«ff8tt3c«d!>/\ay^1b1fe. xigib 
=>/<;uh (n) , ~*<b3/<;uh (n) , xg^fbaA 

(id mommmmsmTtmo'saf^it®}. xig 

(ll) . =mib-v'r)l> (ll) . x3-7<b- 
•v^r;u (ID 3?£>JS»!Smi 0&7clii<DMa>f >lbft. 

a^^bia ( i ) mommmmi i Bi5Ef&<D/\ny><b 

ft. vX^JUSiS. v-n-?PeM 

IS. y-fV^PtfMJS, S?-n-^^US». vWV 
v-n-^vJUSSS. -yy^P^vJl, 
#S8. S?J**JU* K5-7A. S?x?A,2) S?* 

5=-;u*ffl (ii) . s?x*;u*« (ii) . y^>v;i/*i8 

(id vejunsjn 2 m^mo^Tj^Mt®. t&it 

Ibx^usia. M>f;i/*K5 0A« *fb>^u*4B 

do 1 2ist©7^*;L-Aa>r>ft 

ft. x£<bSIB. xSlbSS*. x a o tests. -i&itt> 
K5 0A. x*te2jK5-7A. -3^it± K5-7A, X 
£lb*S8 (ii) . ISfbsOlbffifS. ttfcaofl:* Ks-7 
A, ^-fb3t7ft*ffi (II) . *<b3-7teSfS. *<b3-7 
tertKsOA. StesOlbTKti (ii) 1 2 

»i7c3SS<D$?/\ny>fb!|j!l, h 'J P^l^O*. h'J-n 

-^□ew^f, h'j'f v:/p fJU/fcO*. h'jpt^ 

./UT/US — OA. h'Jx^UTJUS-OA. h U - n - 
^f^T^S-^A, h 'J — n -'n+vJUTJUS— O 
As h 'J^-^^yUT^US-^A. h 'J - n -^yutf'j 
OA (III) , h'jy^lH'>2'0A (Ill) . h'Jx?- 
JU-fVvOA (III) . h'J-n-:?>/U-<>S?0A (I 

id m<j>mm^ni 3iss7c*<d hur^MrJUbft. Jg-fb 

v^^l/TJUS-OA. Mv/lf^T^S-^A, £ 
. *bi?- n-?fJI/7^5-^A, ^^bvXTVUTVUS- 
0A. SOfc'xX^UT'JUS^OA. £-|bv-n-:?> 
JUtfUOA (III) . *S-(b5?- n-^^U-f >^0A (I 

ii) ^a>S#!«ifli 3&7cfft<o^y;u*;u : E>'/Npy> 
<bft. x^^t/ t;ut;u 5 -OA. x^bx^^T;u5 
-OA, x^<bx^;uT;u5-0A. zaoibif;i7 

^5-0A Xiglbn -^^;UT;U5-^A. Zlfc n 
-?f^*''J^ (III) . lS1tn-7fM^O 
A (III) Hffililf 1 3gijt*<D=E>'7;U4r^V/\ 

p^Mbft. =J£lb*0i?i. =*<brt>**» = a0<b* 

OfSi. = £<b7;U5-0A. H^bT^S-OA. H3 
0'fbT^5=.0A.-=J£lb# l J0A (III) . =^b*T 



UOA (iii) . naoibtfUOA (iii) . =^^b-f> 

vOA (III) . = £-(b>f >S?0A (III) . E3 01k-f 

>S?0A (ill) . xffi<bS<b#U0A (ill) . x^b 

3 0<fb#'J OA (III) » £<bX3 0<fb*f'J0A (II 

i) , zMa^b-Ov^A (iii) 3|0>/a»J8»i 3 

v) , Ea*<b<r;u^-0A (iv) . ma^it+ffr-?—^ 
A (iv) , xlfifcffi (ii) . ratttbM (iv) , -Mitm 
(ii) , raJUbffl (iv) „ xao^ (n) , esi^ 
(iv) zHbzat>ftfi (iv) , ma^itm (iv) . 
xififcfa (ii) . x*<bie (n) , xs-^blB (ii) ^ 

(iii) . h yif^vftv (in) . h'J- 
n -^vutv^^e^ (i ii) . K u j<T;utf^.-ex (I 

II) . h'Jlf/l/bX?^ (Ill) , h'J-n- - ?^;!/ 
fX7X (III) m<Dm%l&$£-\ 5Sl7n*<© h'J7';U4r 

;u^b1*i. x^b^^UT^f 1 ^^ (iii) . -mit*T 

)^7>^ : E> (III) , -30ft>f^7>ft> (II 

i) , xs-^bx^n-Ti/^v (iii) . x^b^^^u 

e^7X (III) . zaOftlfJl-b'XVX (III) 

^bflt* (III) . H^b5tt* (III) . H3-t7<b5tt* 
(III) . =mt7^T=£^> (III) , HjHb7>T^E > 
(III) , H3 O-fbT^^^E^ (III) . H^bt'X^^ 
(III) , =Hbt*X7X (III) , £a^<bf77X 
(III) *(D^«8ami K'J/NP-tr^-lbitel* 

[0 0 4 8] ?Ecfc\ Eg^-ib^u^-OA (iv) , ra^-fb 
y^7--?A (iv) . eg3«t?^b^u-7— OA (iv) % x 
JSlblS (ii)> ra^bffl (iv) . xA^b^ (n) , ra* 
^b^ (iv) , xso^b^ (ii) . mSkitW, (iv) , x^ 
^bxao^b® (iv) . wa^itm (iv) , x*<b» (i 
i) » xs^bia (n) , xao-fbrs (ii) ^<o^Wam 

i?<©^aSSmi 4S7E^0)mtt:^t*:<DS«!tSTa)Jl^ 

[0 0 4 9] ¥«tt:n(mb«tt&«i:«lfttt7c3ll««1b« 

%<D0iji: Lxit. mm. u>. at*, t^^ 1 ^^. ex 

^H. 4rU>. 7^, tSlft, * 

*, a^mmnmmmmi 5~i 7gi7c*<Dm(*. t> 

^-7. 7^X7^^ (PH 3 ) , 7;U->> (AsH 3 ) . 

x^e> (sbH 3 ) nwsasami 5«i5cm<7)7xmib 

^^;u'>'j;u) tI^x^-o. hux ( h 'jy ^;u*>u 
;u) 7)\,'»m<nmmmmi smTtmai^'jjvit^ m 

it7km. -bL/>^b7k*. ^r^-iMbTK^OS^Smi 6 
J5i5c*<D7K*'fb1*u fx (h'j>f;k>yji/) x;u^-r 
h\ fx (h'J^T^i>'J;u) -tr KH«JSSSam 1 
6«l5c*<D'>U^Hbtl. Itfcth'J^, tl/>1btl> 

u o A^rosasam i 6 m7tmo>7 >^ v &mm* k u 
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zf^ji** ? ■< i/^jyvj K. h y ^*->,a.7frx y 4 is 
xju^-r K. hUt^f^ta^^^x^^Ks h'J 

U- K. K y^^U/fcX^-f >-trU- K3|© h 
^■;U7hX7-c i/*;uz3y— KS. 7-vfb7K*. Jg^k 
*. ^b**. a ^fl^k*^©/^^! i 7 &5t*©7K 
*lb#i. h 'J * ?Ji,~> ') hi p ') K, h 'J > ^;u-> 'J ;u 
:?P5K. hu^^;u->u;ua— i?Kl?ro^ssami 7 
&7c*©$/y;Mblfc*<^fe>;h.-5. c*i£>©?*>, £J£ 
ttwb^ftrosstt • *gfM±©jS-c?. y>. at*. r> 

t'X7X, s&ft. -bi/X.fiWk a-7*3l© 
->!j;u) *x:7-r>, mu ( hj *^;u->y;u) t;u 

-t^Mb**. "rjisMtTkmwn mwimwi -\ emitmo) 

**<b*u tfx ( h'jpt^vuv-'j^) xyL-^-cK. t*x 
( h y * ^;u-> u ;u) -t* u- h*^©JS»isig i 6 m^m 

©Ji»i«Sn 6^t£*ott;u* y&JHS. h'j^^;u/fx 

X?^ ^X^U^* K. h 'J '•v+i^U/fcX^-f ^X^^-C 

K. h y^^M^x^-oxyu:?^ k. hy:»;u7fc 
h 'J ti'fM^?^ v-fe u— K*© h y TA^U/fcx 
>) tTJlsis'JJlsZta 5 K. h 'J ./^;U*>y7Ua — S? K* 

(ommmmi 7&7£*©v'j Mtvamawmizmi^b 
*t. *-c?t,'j>l at*. es®. ti/>fffl 

7U->y;U) *x:7-<> s MJX ( HJ T^yUS/'JJU) T 

jv~s>m<Dmmm%i 5*5c*©s/u;nk*, ex (h 

U ^5 L ;u-> l jyu) x;u7-< K, tfx (MJ>^->y 
;u) -b u- K«a>ffDH*ff i 6*5&*©->'j;Hb*s, fit 
ft-i-hy ±iy>it-)-hij'y^m<ommmm-\ em 

7u*©77U2> y$H*S. y- 'J ^^yUTf^x 7 -< >X7V7-r 
h\ h 'J^^^^^x^-oxvu^-r Ks hytJ^u* 
X7-f>4rb-h% hU^^U/fcx^v-teL/- 
© h 'J 77U*7l>*X7< >1j)\,zi>f- KSS|*<!|#(=»S 

[0 0 5 0] WlcJif^Lt^ttSJSAac-e***^ KV 
Sii^lcliO. 1 ~6 o»afta»sB»mi= 

3 5 O°C?lg0>£JE;£«-t? 1 #~ 1 0B#rBl^ST'&-5„ 

[0051] k v— ^as-ei***i*fsa©* 

I*. j£*gfiic#©;g$t. j&^tMi2tK^*<»jg-Cfe4. at 



*>. s*sjaE<oH<basi=se>^t^8fti=^ai« h;ux> 

— ;u. n-t/p/O — -f v^p tf;uT^3— vu, n 
;utf<D«i(IRT;UP— 7I/3S, &-5t^l*7Ki:;g^ 

[0052] u»tt#Temttiatit?ai^ 

(A) Etl^-S«fiJKlcJ:*3fa 
757!. 7t^X7-f >^-4r-> KS. *X7'f^*ll©Jt 

«»Efi*fl)»^EW (KIT ruiEfe^-j kn&'i £ 
ic, R)fll©S»«»T*<p<;U*^ , hS©J:aic5i*/ e fE 

[0053] *y=. eys?>»©HEttte<t$#i**iB 

-IS, Jfcli-C, Braofi^tt^T- (»*L<l*>;u* 

*Ett^-*»36<»*Lt»«*t*«. BtTE©Eii^X^ 
SSSI*. ffiS- 1 0~2 O 0°cfig©;gJg®H-7?ff^ 

*L<lic©SSli50~l 7 0°caS. Mlc»*L 

<l*1 0~1 4 0"CgS. fi ; fe»*L<l*2 0~1 2 0 

"csjst-r^o *f=. s-xa©sjc^rai*Ji^-v>iasi= 
t<t-5A<. sm-ai^m-xa.htic. a*i»~i o 

0B#Pb1. »*L< l*5#~7 OBWIIL- M(c*f^L<l*1 
0»~5 0B»IB. «*ff*L<(*1 0^~3 O&PfSHIg 

[0 0 5 4] ^^-SE^^SISI*. K-lbH©MiJSf5 
£&lt3fctf>. M*^T7Uzf>^©TJS14Si*#fflS(c 
fcL^T^T5©*<il*Lt^„ *fc. A^^i-E^SE^SttS 

fc*i+-c-fc < ffifsa^Sjgw^ftiaxai*. 3S3tifefrr'© 




B/ai&#a*«ysLT«ea*a-t*i**. a*t># 

StOJHIEai*, O O ~ 8 O 0 0 @3Efl£. » 

*L<l*S^3 0 0~6 0 0 0[5ie^JS, ai=«F«L< 

5oo~4ooo aaaa* a* » * l < t*&# 

700-300 0@|£|Sg<t U iSSttiitt- 10~1 
OO^CHJg, Jf*L<l*0~8 0°CgJg, KI=&$1< 
1*1 0~7 0°Cfl£. g=tW^L<l*2 0~6 0°CgS 

tS^Sit-SfcA. aa^7^=f:/»<D*Sttaa»B« 
icfcUTfx ?<DA<M£ Ll*aa4i&£. 

(b) a#a#?-«aaaaaaMb¥aaf::<j:ya*-r 

ib^SfSi «a* t m&mft* t (D 

JS^-B-TilS^-r^TJa. a2l*^a®£JS£^P>je#il£ 

[0 0 5 5] MIBmi (D73^t LT. miS/K'J 
K>i?;n-f;i/f> h*p>i*7i/-;i/tt*SSi:l 

p s KAaia>*asai=«fcy-*«>*»©atta*aiii 

Lfro?xy— jH£*ttS$*-r«#7 <«jU<4-;« 
Jl/A^h7i^-Jk 3, 5-vt KP^v'O-tf 

;u») S*-r*AaiBaaBI=«*U ak'-Ctt* 
>i?;u--7P 5 Kfltifi^aiBttKf&Sttlftft'J 8 

- tf 5 ^ >- 6 ^—^ji-m^om^u^w^Tntyit 

Bfcfc'OS^Ux— TiWSai^yBT 8 :/ K 

[0 0 5 6] 11115^2 0)73 LT. HfilfiPA 
MAMfV K'JV— ^/K'J ^P fcfUW 5 >"r> K'J "7 

— i*r$ y p- h ij^o)7sysfl)7'f ^-;u#ttisj£ 

l=«fcyivbtf>.5D i v e r g e n t & (7* — TJ^U/K'T 
> hfr&ttai=AfroTa#tt«a*aaaaLTa< 

a^LfroT" S/SitfS^ (0iJx.l£4-7S>"< 

1»T5IS7SVSI=7^ y P- h y^*ffffl*-&*C4: 

r*. sf> Kn>#**i|iBtt«*aBi=i3i*T*A-r 

[0 0 5 7] frfrS¥*#i|g.lSBI-fclt£<b^KJS<7> 
jSffl*. Wili. NMR^I RlCcfc^^V KOVfil© 
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**aa#<Daa»c:* yaaaa-cas. 

(C) #«{*Jgft±Jj£SJS5«ffl^©j£ai] 
«»l= J: a¥*aafi£j£KJSaai=IEte14«>jB#a» 

*-*ain-*-s*a-<?a<5. *^-57jaj=ffBSB#a# 
ic^#73<fijir-fe*o meas-tjua**./^— wua© 

/^TJ^hS^Wr-S^rV KP>4,»ai=ffi 

< tt»*»*tSaaafil6<DaJHl=ff*>*i*. cross 
(*, aa<D***fl!>¥»att«Ba«**art-l*L»fc 

■c**. fr**a#tt#*©Binfl>B»i*aa0>¥»a 
«aaai=*yff«i=Hi**i**«. aa. sts*<i~ 

1 0 nm, #*L.<(*2~8 n rru L<l*2. 
5-7 nmSJtl-)SfiLfcB#^-efe^. *fc» 

tt^5t«-rsfctf)iz. BAiaoaaaaa. iS2o~ 

3 0 0°C. L< I* 4 0~2 5 0°C. MlCJf * L < I* 

60~200'C 1 at»»* L< 1*8 0~ 1 SO^caS© 
ffiH<!:-r<5o *^-575a(~*5UTi, WE (A) -l?0>afc 

BBaoa&a. v«aaaaa-r«xa#aafr9. 
cct-t. aa&a'C>#B«>aa*<ai=&a-efc«. 
[o o s s] caina?-aaa-r «aa«a»a] *a 
a<D¥*(*ttA&aa?tf*-r*£a0!>*a&&R£?ij 
a-r^aa-*. »a«a»#fr*^4:A«ifai=*a-c 

• anaaa-eoaatat/t/xi***; c*i&a^©a 

aiK-fls^ia*. fiftsu a«r» T»-r*aa, a«iM* 

a-r*aaa*««iR**i*. 
[0059] »j:?«:an«aa{4i«a«^ai=ai=n 
Bttnti^. «?i.tf*aafl!)¥»i*ttftfflatt**a'* 
■r * aa *aa±i=a* aotaa-r « j: ? «c aa a ^ 
a (a»i=acm»-a»a«a<oia*f*a-r*) i= 
*y»ai=aat!#*. ^^.«aaa* ia-ea-<ca 
a**tM*afta*aaa-c*a*?<pi^ *fr«a*a> 
■ai=aad*i«aaa. «a-r*aaa^i=a-r*a 

[0060] ^fc*f§B^ro#»^!!s B %eaa ; f-^#*'r 

^>Bn&-r«aa«icj:i.jAa««t. ®^o. oi~i 

OOOmg/mL, BSKIiO. 1~100mg/m 

LHST'fc5„ ai^&*i*«ai=i*»i=aai*<Et^, 
a a i*. aaaaa. -b5->£-y^x. <b*a* 
aa«^o>aaaa. aixaaay ^— wittifaaa 




<8P2 002-20740 



ffflt5ct*<-c-#S. (fct,, *MBMb1fe« -fe 

[0061] SS^fflMSatLTli, xe>a— t- 
-< =r>( vzfzi—r* >y^. 0i7f-f>^7 

i/Vfrox^i/^tl. tfy y^u**? y u— h5 
e*©aw»afj' mj *x, fc«iM*T- h^x h+->v 

y <? x§(03?S7 h y ? *#®!p^*§£W(D¥mi*ife& 

ISafflflMa^fcT- h^x h^vv7>?fflfl7^a# 
Vju-^&SJS^iifT^Ttf^x^ h y * 

[0 0 6 2] ±»L,fcJ:3«i:*tt«>«. fi&ffl£:h.-5ffl« 
&^@Jl-ia-&tM*C:h,£aiiS#tJm-7 h'J^X*IIC^tj(L 

«¥S. *£®. ft®. Da®. i£b®. £*Lfl0>®, ¥5t 
It, fc3iM*J?£0>#^*a>JS'te) ictttticWKiifci* 

flJX-lilgJll*.. JIS. 1~100, OOOnm. W 
*L<li1~10, OOOnm, <J: y » £ L < (* 1 ~ 
1,000 nm^St?j5^„ 

[0 0 6 3] Btrl5«>J:?lcLr»t)^S*SI0^a)Sm!S 
feSflig, zfA-^x^x *«)B«»ttf*#*, Iftnl 

ae«rm*. &mizfocr&m<Dmmvo$:m-£?%zt 

t Rifle ft -2>o 
[0 0 6 4] 

Jl*4l4Ml*. 4#l-lEmrf><fcl^KBy. A I d r i c 



[0 06 5] h;ux>- • -SBSS. tK, fS*PSW7K. 
^X*m&T-ffi® U £®-fb-y> (P2O5) A^biSL 

tt« LfcffcMfCTKIfHb^ h 'J ^A^JPxTiSe^® L 

[0066] cassa&ftfMH- 

(1 ) aBa***** h> (NMR) : B^m^ttffi! 
J NM-EX 2 7 OlFT-NMR ( 'H : 270MH 
z, 13C : 6 7. 8MH z) „ jgJKf*ttlCffr&&lMBU 
S7kS?Hb?PP*;UA£tefflo 2 3°ClZTaiJS. 

(2) ^HKiRX^^ (FT— I R) : B*#5fcl 
SttSFT/l R-8000IFT- I R„ 2 31Clcr 
MS. 

(3) Rm^ff (MALD I — TOF — MS) : S*S¥ 
MSKOMPACTMALD I IIIMU— tf — r^-> 
fbTOF-MS. 

(4) XSIIilfffX^ h;U (XRD). : "J (80 « 
R I NT 1; 5 O O (Xj^S : SlKail, jft* 1 .541 
8 A) o 

(5) aaSVT-Ufttt (TEM) : BA«ftBf (*) 
SH-9O0OUH RlSigf i^IfSSI (iPj!«E3 0 
O k V. «i£?B#<Dg£jg&J 7 . 6x1 0-9T o r r ) . 

(6) tUm&mtft^^ h> (P L) :. B£*ftfJf' 
(*) SSF-2 5 0 0^»7fe^7fe3tSt1-|CT, X + A'l/ 

X e— K 6 O n m/». ll^fiiiX 'J V h 5 n m. fijtfllj 

[OO 6 7] [-r > K'Jf -f •^■7'<>v;u^P 5 K»IS 
Si] B?rai<DC. J. Hawkerb; J, Am. Che 
m. Soc, 1 121, 76 381 (1 990) \zM. 
^$4^Tl^i)^(cJ:y 3, 5 - v^v-O 

^jgyis L*i4i:-r«)7Ky A-x-T-vnt&^-r 

*»WI=fet^ri*. Si 1tftO)T> K'J-r-r 
>v;U^P 5 KT?&-?)3, 5 -t*X (><>v;U/J-^-» 
'0^7D5 K (KIT [G — 1 ] -B r tBSIH) , &. 

3, 5 -t*X [3, 5 -t*X (^>V?;U^-+v) -Oy 
;U^" + ->] ^>i?;U^P £ K (KIT [G-2] -Brt 

bsie) (*. LN-r+itm^^bja (1*) 

^ffi^Lfc. m3tstt<Dx>Ky^-fvj7'<>^;u^p 

SKt?fc-53, 5-t*X {3, 5-t*X [3, 5-tfX 
(^>v^^-4rv) '<>vVU^-+v] K^^U*^r«» 
^>i?;U^PS K (JilT [G-3] — B r irBSIS) 
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T<D&olz&f8.Ltzo IP*,, flHB [G-2] -Br 
(2. 0 5S1), 3, 5-/th'0+y'<>^7Jl' 
3— ;U (1. 0 31) . fc«fctf1 8-^7-)V-6l- 
t 1 ^ (o. 2 3*) *ft*T-b h>l:i§iL, «ffc(c|» 

^Lfc«t7Kft^*'Jt7A (2. 5 S») £7JD*.T£*£M 

5-tf*. (3, [3, 5-fcf;* ('O'/U* 

v) /<>i?^t+y] 'OyJbtJry) ^<>v^T;u=J 

— ;u (jut Cg-3] -oHtmsiH) ^#fc 0 *9J — 
)v/mmx?)\,mfr*(Dnifc&T'mwkLtz [g-3] - 

OHli. &L*-eraJHb&* (1. 2 5 31) irirtC:^ 

h- u 7i-;u7f>x7-< > d. 2 5 31) zmitzmm 

itlx&lz&i) [G-3] -BrrtSU )\,/ 
HM' 3 C-NMRX^ hMtfFT - I R*<<^ h 

Birisroc. J. h a w k e r s.^acfcita^'g-i: 
-aiL.fc;:i:fre>5tfgLfc. 

[0 0 6 8] [4-f-Jl,7x-;i-S^iif> K'J^-r 
■y^/Ov^OP 5 ^i?;i/?P5 K (1. 

0 31) , 3, 5-vfc K P vJU7JUa—./U 
(1. 0 31) » fc«kt;i 8-777>-6I-f^ 
(0. 2 3*) £$S«iT-fe h^*L, ffcl:»»L 
fcStTKStK* 'J OA (2. 5 31) £ftl*.TttttaX3* 
HSI::fc^T«#LfcA<£6 O^^aQgftL*:,, Merc 
k*±<fc y rfigR©jltJf v'J 7J>f;U-7 P7 ^77^ (TL 
C) l=J:yfiJ6*5EttU x>s?;u^ps KOJH*** 
^Lfc&, 4-e-M>^PiJh , (1. 03 
1) , f h7if^7y^-9A7"Psh* (1. 03 
S) . XtfS^&Jt^£L.-C«iSlfia>2, B-S?-t e 
r t-7"^-4->^l/7i/-;i,ePx.t^ttT- 
KJ6£«MSILfc. TLCt-4-f-M>y^7P l J K 

>t©2«|B-C»*L, #&srifc*rtMB**ft, tt« 
fcc C7 LtJIfcf 1 ttfta>5*> h'Uf-f '>7^>v> 

Kfl>*fift«ra«i=, n&T hat r*P77>*t0M 

K% ( i . 2 5 31) th')7i =;u** 7 -r > ( i . 

253*) i=«t*juiMbfiiti=«ky» «a-r**'iiftft 

S£jg (*7X85K^- h 'J OA) . aa. *t»-e 

7^at;siisa(c«fcyffi^Lfc. ca Lfc2i<osi£(D 
« y is Li=«k y . 4 - \±-)vz> i -jim^f ■& 



[0 0 6 9] wC0^fi£!|SD<7>1 H-NMRX^ HU£»J 

$Lfctc%« t*-;uS (3 7Ph» . 4 - t*-;uS 
^$e#Lfc3Rag7i-vus (4 ^p h>) , 7i-;n 

(ST'Phy), -?* — j3Jl,7\(<<l'b<D'<>-&>M(.3 
t,7^-— *;utK-< > KD'OS/vHfc^n hy«)fc?y7 

r-*<&!4. 3 p pmiJtlK'S'O-y^T'Pa Kiil© 

fis^-^xfcc^AMt,. gMfc-r4tt5fcSS*<4-tf-;u:7 
ps k (JiiTv- [g- 1 ] -b r tmsas) a>£j&£«t 

[0070] [^^-— K P >(7>-&Jjjt] miBT-&J« 
(DZ. BoblChem. Lett. , 1 1 971 (1 

998) i=e«©*ai=*cr, £1 *ftt*2iitft© 

3, 5-S?**5/'<>S?;b»«*«yKL*ttfc-r«7K 
iM>«?;n- Tfr&'&.&m-f&f"*— ^-r> Kn>* 

[007 1 ] <-&J&0iJ i >«ME<&* 1 t&ft-7*> P'Jf-f 
•y7^>v^7"0 5Kt-SS [G-1] -BrlcMLT 
»*l!ii*«>*3*-R**, SmUHmTiraf^iSSSx^y'- 

ji-/f h7th-P77y (1:2) a*»Ji>t>-e4H»n 
«>*^b* y OA**t?7k***ao7t* & i=4»n»i» 

«fc<5*>y yi*7WD7 hv , 77^l:J: 

ymSKLT. ItrlS-fiSiC (1) icfcl^TLjb^vUTjO'r- 
S (-SH) I=ffi3ti$l ttft©ft- ;UT> Kp> 
(felT [G-1] -SHirBSIB) £i#fc<, ca>**l4» 
1 H2tUt13c-NMRX^-7 h;U=*J t^T5SSB7 x 

V*— l3)\,iR"< > KDK>-Bi/a, 2l©'<yy^ 

^SaiJ^ttfc^i, MFT- I RX^? ^•;^[C^5L^ 
T2 5 7 0 c m-1#jfi(zy h^(3!l9M $tl-5g&l|X 

^A^S'J^+tfcCi:. SICMALD I -TOF-MSX 
<<<7 bMzHl^X § If— 7 ^ SiBiJ Lfc CI 
t^t,«t^Lfc. c<0^^SI4^b$^-ri,^t?. 

[0 0 7 2] <£j£0ij2>£fi£0iJ1 (Cfclt^,- [G- 1 ] 
-B r<7)ft*3y(C. mTfEOTfg 2ttft7 i > K'Jf-f 'V7^ 
y-yibT'PSh'fW [G-2] —Br 3rffll*T|n|$$tf> 
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[G-2] -SH-hB&lE) . ZOitSMt. «rE-tta 

(2) icfc^r lA</;u*^k* (-sh) (-ffl^-ra 
Wtt©z. Bo &#<DXiKi-SLfcC£fr&-t©«3fi 

ffl©att*^tt»s»*B«©a**f* Wa«# l 

fco 

[0 0 7 3] <£-Jj£e>j3 >£-J$0l]1 [G-1] 
- B r «>ft*5 y |=, mriB<D>t*«l36*4-e=.^7x=yi/ 

V- [G-1] -B r *fflL*TW«<D*fifclif^*ffo 

r, ffiM5****«a«4-e:=.;u7x=;i,»-»»*4»i 

tttt©^*- Jl/f> Kn>*£j»Lfc (BITV- [G — 
1] -SHiUfi). C<Dliitl4. lH-NMRX^ 
h/UcfcUt f-;i/S, 4 - fc*-VUS£$£-& Lfc7i- 

aaU^tlfcdt, JfctX FT— I RX^ h;Ucfcl^T2 

5 7.0 cm-ims.iz* t-mzMmztizi&i&m* 

^fflZtltzZk* ICMALD I -TOF-MSX^^ 

ffl«>*«r*-ctt«a**Bift©aftft#"c*««# l 
fc. 

[0074] [¥«{*iaafi1R«?d!>$j£] 
<£-Ji£0lj4 : Z n Se«SS«*fc^(D^Jifc>£5fr5t(Dy 

feUfe**? XiJ 3 □ 7 =3 X a (CN^F-y-r *>;UT 5 > 
(8. 6g) 1$T1 2 SXUztomLtditfh,-? 

VUSS9© 1 B£BB n - 'n.** ( 0 . 9 1m 

L) . -feH/<0 h y^-^^;U7t^X7^ > (TOPtBS) 
(6. 1 611%. 1. 4 6 3 g) , JttfiiJjDWT 

op (4mi_) 7 - ;u5-OA5S-e-r#fe1^<&A.-c 
jSytLfc*^X§»«t>T?;1^LJS»JS»i: Lfco S9K* 

3 -f > hatfl*™ 5 =•> Afg7?-r < 
»*U 7JI/d>^#lSlTT?*SlEI=«%ti:4<6 3 
2 0«CI=*ffiLfc. B#£BMLttfit&ttT1B«>B*}&a 

*©«it%i=a** 2 9 o'cizksl 

fco &i6Hfl$&&1 6 6»»»fit. ft&frCfeBBl 2 

5^*ffiT^Jtatt4JWLTtt»LT*si*fc h y***ju 

7t-xX7-<>7|-+->K (TOPOilS. 5mL) £5£#}& 
> (5ml_) *3ffiW*-elP3fC*3RLaia*TflftJfrL 



fe&mm (4 0mi_) *f=ttMBB£B*T-CX#L4: 
A<t>iSTL. *;§1«!)£jl'i>#gS (4 0 0 0@g/», 3 

- -> a > i= <*: y Jts * » s l x suk l fc sasssT- 

OL\r. fijgex RDai]3t$fr-3fct C?>, ZnSefSH 
©2 2 0It3 1 1 ffil=»M**t*ISSTe— $*«ML 
fc C t A» b Z n S e t / L fc. £fc. 

C <D Z n S e jS3*iK^ ©HUB T E Mf&SflZ «fc y sp^S^f- 

[0 0 7 5] <-£f£mS : Cd SjSSSStS^-<D-&fig> 
^0"j4a>KJ£gB££/BU 1i§fe**7XS!3 P7^X 
3l= h U^f^ihX7<f >^"4r*> K (TOPO<hB§, 
4. Og) £A*U rtSS*l£aST;u=r>*HSll=S«L 
fc„ &JEiS££3 0 O'CIzKSLV^t-.i' 

«K=7';U5-'7AIS-C^-C3fi3tLfc. igffl(OTOPO 
*<3 0 0°Clz£j£l.tztZ*>Xu SI3lttNS«SBSa> 

;b 0%;SSn -'S^r-y-VitjS (0. 60 

g) fctfx ( h'j >^;u*>yju) K (o. 03 

Og) Jh'J?f;^X7-f> (filTTBPiR, 2. 
7 5g) l-5§«Lfct<D^?'£*tlS^-ftl-jiAL.fco C 

ftiBtfiasBtSLrsjirL. 6 o°cfis^-c?^a]*+L 

fctC^t^?-'-^ (O. 5mL) £Jn*.-CM5&£T? 

ft^Lfco (i 5m D 4>i=tt 

BLfc. T***BiO»B (4OOO06/#. 3» 

fcUd»**» h^UX> (i. 5mL) iznmf&Ltzo Z. 
<Dmm£ * * S (1 OmL) +l=ltrEBH«l=«TL 
T8C«**i:S. BiO»B, *l^f*Vf-i >3>^ 

BftS-frfcWsROX RDB36l=J:y* C d SJg B H B <D0 0 
2ffil=BB*^*B»re— ^*«3BLfcc:t*&Cd s 
-*-ye»©*J*£*BLfc. CCDCd SJE!»J(si^$T E 

[0 0 7 6] <^)$«IJ6 : C d S e ^mWLU=f-0>^ 
>-&^fflj5ICfcL\TTOPO <4. Og) $-A*lfc*«a 

o^^xnrtjg^-s 5 oT;[ci8£U£&£££$-t±fco 

giJj&^fiiaSIPBfiKOyp-^/Hf ^XrtlzfcLxT, -tr 
L/> ;0. 10g)fTBP(4. 38g)lCj§ 

»L.fc5#5Sl=yjt^;u* K5^A051 0%igj£n-<^ 

•y->?e« (2. i 8g) &tax.tzmmmm$mmLtz 0 
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ttm»m& \m.m=. 3 oo°ci-issu. mm 

ftmn-tt (2m L) £#!2<D75X=lrt(C;£&fSS-e- 
SUc&AU COTB#£££j£B#F B < ]OT§8i&<!: Lfc. COT 

■So fiJ6M!ft*3 0#-<*ttS*|**LT, felT^fi£0J5 
BI««)««kailiff*ffofc. C? LT^fcjB3Sfa^£iK 
J»Hft*1*fc»*fl!>XRDajEl=J:y, CdSeSSlfl) 

oo2®;&tfi 1 oie»=«i***i.*iasre— >*«aaL 

fccifribc d S e±/*£AOT±J&£«tl2L-fco COTC 
d Seffi«*ftTOTTEM«i!^&¥i91|^«4nmOTffi 

[0 0 7 7] <-&J&0!l7 : Z n S'>i^tnCd S 

e -yj isa$ ±<* tt zttrnwrnvm* a&m^mr 

O P O (1 5 g ) £ A*U 3S1IT 1 30-1 50 °CT*OT 

*»*MBT?»2B»iH«i*Lfc. cotpbI, mm-t 

l=ttffi-*-*«f**»IIIfTofc. OBEttfitl 0 0°c£L 
T|&1B*IH1I» ^«6T?ffcCdSety|Sa©Iii? 

t»<* (o. 094 g ) ©top (1. 5 g ) mm^mx 

r. c d s e^-y^H$#t;SB^;tjS$#fco :^1 

o o°c(Diiti±Tt?Mi=$?i8 o#ma#ft« ss^i so 

ffiiS(D1 NjgJSn -'N^r-y->5§j^ (1 . 3 4mL:1. 
345'JtA) irt'X ( h 'J / f^y U ;U) x;i/7-< K 
( 0 . 2 3 9 g : 1 . 345 'J =E;U) tjTOP (9m 

Lfc, ca>jfftt$*B$. &#t»l=«fc y. HiTffiOTI 80 

i*TU 9 0°C(=Rilttttmn«^«4BfltL^. M;S 
■C^l 4B#RS]ffMLfc&, Stf9 0^T*3Bfr*iaPi&lt# 
Lfe. MSiSL, n-?*/-,/U (8m L) £&J6 

\tmom.mi-sito<j>&%\*.i3. < , ft^yic-tru> 

^(O-^fli^S^ifcofco B-fiE8l6-i?ffcCdSet 
/ iiSAOT-pg&lzlotCOT J: -5 ft-fe U>ai*'EC*''ofca)T% 

d s e -t-j mikmwx'<r>mm Ltzmt i ®£.i$.5.&<D 

t UVJ®TOTM&SJ£^fa«i^OT|i1gfc££4rU>OT>g 

mtfhitztotmmzti. nn'mxmmmmizz n s 

-> x ;u h C d S e -T J £A £ i: -T S^ttiS 
«S^*<±Jj£Lf=ta)i:%x.t>*tf= (WTCH^CdS 
e/Z n S-TO POtSSfH-rS) . COTSfejgjfcOT- 
gp (8mL) ttflkSXftSlET. ,/U 

(16mL) *|C;-STL,2 0#mtttt$ftS»-«£ltK.t 
ftl^y^fe^FiS^Sfc. C<7)#fe^j#!|«D^^i5K«lJ2 



;H> (1 4mL) |CS-§PLfco COTSSS h;UX> 

COTSttSEjSlfcjl*, 1 m LOTUS! 
yitftft**, t*>t~* >3>-C#J*Lfc. COTS 
{*£j£4fel£aHf*&a> h^x CCIC4 6 

8 nmiKftOTHieit^KHIfrSir^L/^vfeOTfg^ 
(tf-^a*5 9 7nm, ¥16*114 1 n m) 
COTfe3fclotl3*IgOT;£&;Ifi(-fcl,*-C\ £-fiE#J6 "Cfifc 
C d S e^-y ^HOTJi^J; y £0.8<=,7bMc3§3fc3£fi7!)<;*;# 
fro^C,!: ZnSi/iJ^f^CdSet^S 

tmvi £ *itz t ot t m 7L e> 

[0 0 7 8] [^JtLfc^l/ KP>fc,J;£ieiji^3e&] 

^j?e«ij4-e^f-z n s eiz&mqm.ttnmmmnnn. 

Ti-fcur h;ux>icj§^Lr i o oti-iiQi&u :c 
i=£ja«i r-^fcmi tSftOT^Tl— ;i/f> Kp> [g- 
i] -sH$fflfijaiipjL3Btraja±ts^L3S3!)<&sj£* 

^F^^^CSo COT&S#£il'i>#Srf Si:. iJtiStt 
^ S« i: *SURtt7Stt t OTT-a^tt^ jg^lOT^- 

So C5 LT»SSJ§P K;Ux>-§jSlcotAr. 
-;u:fiA, im§OTit«i>#gtU ^L^T-x* >-r— > 3 > 

i^a«tt^**A«> s ^ -^u^OTisA^icm < n 

SSSOT^ 1 ?!-— JUt^ KPV [G-1] -SH-pfcSirlt 

S^^-S) o 

[0 0 7 9] *IK8UCk£JiMfea> h;i-x>^.OTJ§<B1±l=t. 
^J«^j4r-#fcZ n S ettAlBtfttt^J: y tliSAMzg 
fftfcS. A^A^S H;ux>5§jS^**7X«±lzgSS • l£ 
<tLTaSf'eC»)S^»-5Ci:A<nI*gX-a&So COT 

— X^T^ h'P>fl)^fiay^>vJH47P h >OT~> 
71-)\,£5-7l&^£frl>, ^Stt4fcStM*5|5SJSOT^7f- 
— ;i/f>h'p> [G-i] -SH^HSMlz-^^-riz 

[G-1] -SH^iEfi^t Lt*fflti*LfcZ n S 
e «£A&«tt?-t> 1 OT ^ &^S. 

[0080] mmm2 

HSE01J1 irfc^r, z n s emikmrnm+oKfrvi-s 

f&Ws-nmtcCd S|SAfi1Rtt?«, [G-1] -SH 

OTftt5 y 2 r-#fc^ 2 ffiftOT^Tt— K P 
> [G-2] -SH£*oa^;h.&fflLTIi1«OTSIg&£ft 

s«sbjs^fieife$««. cOT*$i2tis^js^OT 

x>-v<Dj#<8ttlet. $A0d5-e«^CdS«Afitt«ft? 
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P> [G-2] - S H £ HMWI^^-riz [G-2] - 

s h zmvL+t Lxmm^m-^ utc d stsasfttt? 

t? •§ t 0> i: % e. 3 o 

[008 1 ] SSS0IJ 3 

1 l=fcl*T\ Z n S e USSffi^iK^Oft^ y l=£ 

6 -e»fc c d s e $££km®i*iL i F Lxmmnm 

**firl\ ftft%JR£jftft$ft«. ^<DS«2fcK*BE«B 
0) hJUXV^ro-gfgttl*, #/S0lj6 t?#fcC d S eSfg^a 
iffl«tt*J:y t.l***M=a#-efe&. fr^S h;ux>J# 

f>KPV [Q-1] -SH^HMWIC^^-TI- [G- 
1] -S H£12(4^t L"C*ffilcjg-e-Lf=C d S eijgg 
asss^- T? fc £ * <*> t % * £ *l. 5 , 

[0082] mmm 4 

H16«3(=33LXT, [G-1] -S H<Dftt>yi~^ffiJ 

3 T?^fc#*aSA<4 - tf-;u7 x^;us-e&*^ i urn 

roft-^f> KP >V - [G-1] -Br^fflU 

> seisaiffl#ttT-«ky*i**!6»(=a»-c**. k 
'^n>»a**7^*±i=siE» ■ &*l,t 

;u^> h*p>v- [G-i] - s h £38 Jt«H=**-**i= 
v- [G-1] -SHSiSti^i: LT«ffil=tt*LfcC 

d s e«ae«ift?-eft«t<D 

[0 0 8 3] HJS0IJ5 

EE0IJ7-t??§f;3T->x;U^@filkie^-Cd Se/Z n S- 
TOPO*«JflLTH*0>Xltefrl\ **%R±j£ttl 

•&J«^j7-C?fifcC d Se/Z n S - T O P O J; y t, li£ 
SSIgf*0'J*.(*3 6 5 nm5ftfi«)*IB*rSSH»<DfiS^I=J: 

nmrx^ h;u*, *U'<>vyn-f;i/f> Kp> 

-^f>KP>V- [G-1] -SHJHlWI-f$f 



icv- [g-i] -s H&mn+t Lxmrn-m-SLtz 

CdSe/Zn S 37 *sx.J\,Wt£§>&&itt :: ¥-Vib&kO> 

[o o 8 4] iiss^je : mwm«amrfi®t*<»mmftf$. 
mmmsxmtzv- [g-i] -sH^Ett^Lt* 

S(=*S"&LfcC dSe/Z n S 3T->xVUM$£ffiffl«tfc 
2, 2* -TV tfX-f VV^P 
-h'JJU (JIffcA I BN) £7 2?a^«MHHfc LTJD 
= 0&ft£,1t&&24fca>«X¥titolHlcffdtto. 

WH*l=J:y*fcU I*#fflST9 OlC-CAWS* 

S3 6 5 nm<D**Mi*iH»Lfci:CS>. S§ftA<Si£i£ 

[ o o 8 5 ] K p as **Sa>1b¥KjS(= «fc 

<^j£0iJ8 : C d S$SH@8MSi : F-<Z>-&Jjlc> 1 OOmLf 
S<Z>*r^X£l3 P7?X3*B9fH>S:< 
SA/T?3S3teU ZCICTOPO (1 2g) £A*tF*)S5£ 
|£JgT;UP*>#HmicMMILfco KJS11AS3 
0 0°CIC§S^L^V^^^ ;/?X$ — T*15t&&mte 

Ltzo &.j&m*. -&i$.m 4 (hiictju s -^ast^ 
■ea*Lfc. iKffla)TOPO!!i<3 0o^icSJLfcic 
*>-e. aujitt*a*#Bftfl!)^p--3 r *v^xi*j-eii« 

LfcJH»*«"C**S?J»y^* 0%gSn 
-^^r-y->j§i« (1. 4 0g) ±:t:X <b*J*TW) 
J\y) X;U7-f K(0. 0825mL) ?TBP (5. 6 

25g) i=jSftfLfct©£ai*s-e-ai=j£ALfco c 

fciCif^^/-^ (1. 2m L) £»PK.r5 0lCg 

jg^-esi-flt^u (4 5mD 

>^r— *>3 y±a***i»*LT»f=ac«»*» 

hJUX> (2mL) lc^?t«¥Lfc„ C<Dj§jffi£pt^y- 
;U (3 0mL) *l=«HBW»l=aTLTiJt«*^C*. 

*»fc." c5LT#fcaiMft**tt«HHt*l±fc (It* 
^HRfil*8 4. 8mg) . 
[0 0 8 6] <-&fi£0!J9 : Z n S->i;^ttliCd S 

->-smik$:±wk-?z ^m&mwLm+wisrfL^&mm 

JIHftlcfcL^T. firtflStHfeCd S-J-yfSAQBK 
t»t*: (0. 060g) iTOP (0. 62g) ijn- 
'N^r-y-> (0. 5mL) ICj§»Lfc (UlT TCdSjg 
J tPf«) . *fcl£*M*#fflm(0VP-V7t<-l/^X 
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Wt', ?IfMiS«)1 NjBfin-^-tf-Vjgft (0. 
7 5mL) ( h'J*^U->'J;iO ^;U7<K 

(O. 1 574mL) t^TOP (5mL) |r L 
T, Z n Svx;UJS^j§iSi Lfc. *ife**^XS{(D5 O 
mL3P77^3i}i|:TOPO (6. 2g) 5A*I1 0 

ZClCmrfBC d SjgjBE£2jPx. (j£aP0>2mL<©n 
•y->-e§S^xStL^±(Z^Lfc) , SUtMELtn 
*-9->£B*Lfc, «fi77XaM*iai7AJ 

Z n S yiJUi^M? 2 9 aHfl-CSTF jjSTUX* 
tfc9 0t;$-e4 0#frf*T*SIU 9 0 , CT»4ftlH»Jt 
*»*Lfc. »aB***LTaaifi<*-C^3Jl«. n- 
-J$J — )l> (3. 3mL) ^JEt&jftlZilQX.* 
y— ;U (3 5mL) *l=«#LfcA<&aQjLTir&l^$g 

js*ft*»*'*i±fc: -oatt^^S'O^st (4000 

BIE/») »tf-T*>x— *>3>l=«fcy#JiU MUX 

> (2m D izum&Ltzo zonmMt~ji>^>mm : & 

(2 0mD *l=«»L«:*«&jipjtTJt'at^ 

—>3>l=«fcy»«Lfc. C 5 LT#fcllfel**ra** 
SS h/HV (2mL) ICWStfllU — ;U/n- 

:7*V-;U (1 OmL/1 OmL) Stffe + GlSItt Lfc 

gt<t^;b>^-v3>|cj:y#gtl,fc 0 c<7>HfetiH*£ 
liSt-MS^SLtCd S$£M>=iTk Z n S vx 
^mS^TviyH^Satitf (8 1. 4mg, 
lilTCd S/Zn S-TOPOi:BSIB) £#fc„ 
tifcCd S/ZnS-TO PO<D§£*£t- h7t K P "7 

7 > ( T H F ) mmit. 3 9 8 n m jfc fi<D St H 

ICJ: y e— f3ES*<5 7 5 n m07D- KfcflHfe* (¥ 
fiS4@ 1 2 7 nm) 
[O 0 8 7] HJS«l]7ai;ilSE^J8 : 4-*)\,t)Zf h 7 

xy— ;u (JilT4MPi:BSiS) LfcTtf "J x>i?;n 
-f;i-f>KP> (2 «) <7>¥S#i|£ili3«fc;ia : P«!i'v 

**«9-C#/i:ar*>x;uaiSftjHflMt*C dS/Zn 
S-TOPO (1 5. 8mg) £l£*iT H F ($)6m 
L) |Cj§«Lfc. COT H Fj#j^<D-ffl5 (0. 92 6 7 
g) ^n>hP-^fliLt r-Sifcsj i:^*L|g4t 
«#Lfco 3£ y 0) T H F j§j& (4. 6 304 g) C4M 
P (5 3. 1mg> O. 4215 U?^) £j§8?U £ 
&THF (SKllmL) £ ilflP LT«««**B«T 6 O 

-SPOT H F*<Sl1t(=J: y**j;lt*=fc*>*»MI4 3. 

3 3 8 7 gT*fcofc„ C*1.^3-PlC/J^(+L. ttl^tl 
T?g;"SAJ (0. 6580g) , r-g&Bj (1. 33 

8 7 g) . Jttf Tjg-SCj (1. 3420g) t$«L 
fc. C<D?*>^&AI*4MP(D<fr£fEffl£l*fcia«<fc L 



<0<fc 5l:4MP©7i>'- ;u1±7K&S$7>Lfcw i l I 
i a m s o n I-f yi/^Ci^ f > KP XDg^JS 
HLfc£lS£fT-D*:„ SP*>, jgiSB-CI*|£JtTH F (2 
ml_) , 1 8-?79>-6I-f;i/ (1 0. 4m 

g) „ mi ttft^ K'Jf •^'<>i?;i/?P5 KT?fc 

SUttlB [G-1]-Br (134. 4mg. 0. 351 

Lfct(Oj6 1mg) ^*Pxl£SM*li:HST6 01CT- 
7. 5BfRf]&#U -XmXl C^I*BtJiej§j«B 
JStSICfcUT [G-1] -B r <©ft*7 y IC^ 3 ItftT^ 
K'Jf-f -^^^J^PS K-efc-SMie [G-3] - 
Br (563. 2mg, O. 3 405^^1/) L 

HF (5mL) T?#$R LTitiS L, ftffl LfcitiSSft^ T H 
F (1mL) T-3H3fe;#LT35fci££ltfc>'B-fc= :5Lt 
»fc4liff)TH Fjg&f;*, IST'^CdS 
/ZnS-TOPOiltUftltO. 082wt%i 

)5:««j:ai=i£«THF$ffli:jps.r«a*iasu is 

j§i$SI*3 9 8 nm, SiS[Ali3 9 9 nm, j§j£Bli3 
8 6nm, MCIi3 9 3 nmffey, Cft S>lilS;&:g: 

fBsfclififfi* £ # *. j&fiT? $> £ . 
[0088] g]3cky, Jl^-CiS-SC d S/Z n S-T 
OPO (jtfcS) IC4MP£fEffl£ (j§fcA) SI 

*fcf§7fc3£g<BigTAVf-S>*U 4MP©ft- ;U§CD$£ 
afclE&flEICcfc y C d S/Z n S-TO POfflilCfc 

KPVG)$£^£ia*-S£. ^^J7T-fe*Slt& 
«0-r> KP>£&Jfc£l±f=*§mT*a&&;§;$B|ca3^-c 
I*, 4 3 0 n mtt3filC¥{i!i|@<Ditt^X*-> h 

4MPO^$^ffl*-t±fciS;-«Alzik-tgi^>Effl3l£§tJS<D 

<hfrt>, ^igffi y leg] 4 ic^f «fc 54"4MP LfcT 
> Fa>0lfe&t)mf7Ltz*>Ot%z.t>*itco C7Lfc 
***M*fttt» SJSfinjS-Cfc^msttftcD^ Kp> 

i!)<D^o3adali^A^r♦^^L^*^ ^#Jtcm3iftft^> kp 
xDJt^r. -t(Oi£<*WSicj:yiiKi~¥»i*ilSSa®i= 
^^^./=^> KPXO^ft^Sl tt«0^> Kp> 

'>^L^S!(W^> KP>A<^lit>lc^i*iggS®|c 

c tic* ssK^iz,fcyii:i,ifs^a®<75W 



(21) 



ftffl 2002-20740 



K P ^<D$m&m (Site Exclusion)^ 
[0 0 8 9] 

Lrfijffl$^^3t^«j^^#^.. urn • mm ■ 

[mi 

@ 1 :f ^K'JT-ajrttftjtJt-lJW-^KoaSH 




[gll] t> KU7- a>«jg£;F-rm5£E|-efc-5. 
[02] SM^ffl^t- *;utK^> h 

-So 

[04] aTS/i^S^WtMSflaWtt^ail^aM- 



[H2] 






[04] 
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